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Problem: The purpose of this study was to determine the 
effect of selected aerobic and conditioning exercises on the 
body fat level, body leanness and flexibility of the golf 
athlete. Subjects studied were the golf team members at 
Morehead State Unversity . 
Procedure: The members of the golf team at Morehead 
State University were given the pretest consisting of 
Bioelectrical Impedance Analysis, Modified Sit and Reach, and 
the Shoulder and Wrist Elevation Test. The golf team members 
tested were between the ages of 18 and 25 years of age who 
had not been participating in a regular exercise regimen. 
Nineteen members qualified for testing. The group was then 
given an exercise treatment consisting of aerobic and 
conditioning exercises designed to train the specific muscle 
groups used by the golf athlete. The treatment was given for 
a eight week period consisting of three 50 minute sessions 
iii 
per week. A posttest was administered to the group of 
subjects after the eight week treatment period. The mean, 
standard deviation and small sample t test were the 
statistical techniques employed to analyze the data. ~ 
/ 
.05 level of significance-was-used to test the null 
hypothesis. 
Findings: In the area of body fat, ten subjects showed 
/ 
an increase in body fat level from the pretest to posttest. 
Nine of the subjects showed a decrease in body fat 
percentages. In the area of body leanness, four subjects 
increased muscle mass from the pretest to posttest period. 
Thirteen participants showed a loss and one remained the 
same. Each of the participants in the/study showed an 
increase in flexibility in the hamstring and lower back from 
the pretest to posttest. Shoulder girdle and wrist 
flexibility increased in each of the participants in the 
study during the pretest to posttest period. A significant 
difference regarding gain in flexibility was found in both 
areas from pretest to posttest. There was no significant 
difference found in the areas of body fat and body leanness. 
I 
Conclusions: 1. A planned aerobic and conditioning 
program consisting of selected exercises will increase the 
flexibility of the collegiate golfer in the shoulder girdle 
and wrist areas. 2. A planned aerobic and conditioning 
iv 
program consisting of selected exercises will increase the 
flexibility of the collegiate golfer in the hamstring and 
lower back areas. 
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Problem 
The purpose of this study is to determine the 
effects of selected aerobic and conditioning exercises 
on the body fat levels, lean body weight and 
flexibility of the golf athlete. This study will 
concern itself only with the male golf team members 
between the ages of 18 and 25 years in the golf program 
at Morehead State University. 
Background 
1 
Professional golfers of the Professional Golf 
Association (PGA) and the Ladies Professional Golf 
Association (LPGA) now have mobile fitness units that 
provide therapy and training at all tournament 
locations. The units started as treatment units but are 
now used primarily for conditioning stations. 
Ray Floyd, winner of the 1986 U.S. Open, says that 
his use of the mobile fitness unit increased his 
flexibility and contributed to his win at age 43 (Duda, 
1987, p.195). 
Dr. Frank Jobe (1986) has often been asked if 
golfers are really athletes to which he replied, "··· 
golf is a sport and to play it well, one must have 
athletic ability, strength, agility, coordination and 
2 
endurance." ( p. xi) . 
A simple sport specific program for the golfer 
could reduce the risk of injury, improve his performance 
to allow him to play at an optimal level and reduce 
fatigue. Walking eighteen holes while carrying clubs is 
not enough to keep the specific golfing muscles in 
shape. 
Jobe (1986) also found that while golf is not a 
strenuous activity, it still requires a certain level of 
fitness and its participants can sustain specific sport 
related injuries (p. xii). 
Several surveys have been done regarding golf 
injuries with consistent results showing the wrist, 
shoulder and lower back as the most vulnerable areas for 
the golfer (cited in Jobe, 1986). These injuries could 
possibly be reduced by a consistent conditioning 
treatment that would increase flexibility in these main 
areas. 
Collegiate golfers must also maintain an increased 
level of endurance. Many tournaments require the 
athlete to walk thirty-six holes while carrying a golf 
bag. The athlete must maintain optimum overall body 
conditioning to function at a peak performance level on 
the last nine holes as well as the first nine. 
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To achieve this, a conditioning program must 
include exercises that provide stimulus for the 
cardiovascular system as well as muscle endurance, 
strength, and flexibility. The cardiovascular endurance 
exercises can provide the impetus to obtain a lower body 
fat level while maintaining the body leanness level. 
Optimally, the athlete who maintains body leanness while 
losing fat stores will function more easily with less 
strain on the body. 
Coaches of various sports are beginning to realize 
how valuable a sport specific training program can be 
for the success of their season. Thus, more research is 
needed to ascertain the specific aerobic and 
conditioning exercises that develop the desired results 
for their specific sports. 
Significance 
If it can be determined that a certain set of 
specific exercises is or is not beneficial in increasing 
the flexibility and decreasing body fat, the appropriate 
decision can be made regarding the implementation of 
this exercise program as a conditioning tool for the 
collegiate golfer. Should the exercises show no benefit 
' 
to the physical condition of the golfing athlete, then 
other exercises could be tested for their effect upon 
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the fitness level of the same group until an appropriate 
program could be developed. Further, if it should 
demonstrate beneficial results, the program could be 
continued during off season training to enhance the 
fitness level and reduce the possiblity of starting 
season injuries. The better conditioned athletes will 
have fewer injuries and be more likely to recover from a 
sustained injury more rapidly. Therefore, with the high 
competitive levels that are seen today in all sports, 
the athlete must be in peak condition so that his skill 
may be developed at the superior level. 
Definitions of Terms 
Aerobic: Energy production which requires the presence 
of oxygen. Continuous exercise which works the 
heart at 65% to 85% of its maximum capacity for 
at least 20 minutes. 
Conditioning: Exercises which require muscular 
endurance, flexibility, coordination, balance or 
muscular strength. 
Body Fat: The layer of subcutaneous fat and essential 
fat that forms the percentage of total body fat 
in the ·human body. 
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Body Leanness: Consisting of muscles, bones, nervous 
tissue, skin and organs. 
MET: equivalent of resting oxygen consumption taken in a 
sitting position. The formula is approximately 
3.5 ml/kg x minutes for 1 MET. 
Target zone: Working aerobically sixty-five to eighty-
five percent of heart rate capacity. 
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Review of Literature 
The International Dance-Exercise Association (IDEA) 
Foundation has published an aerobic dance-exercise 
instructor manual to educate the professionals in the 
field of conditioning. Not only does it incorporate all 
the elements vital to the implementation of an effective 
aerobic or conditioning workout, but it gives a general 
to specific look at screening procedures and injury 
prevention of the general public (Van Gelder, Marks, 
1987). 
IDEA advocates that muscular strength and endurance 
are essential for prevention of injuries. .Furthermore, 
muscular strength development can moderately increase 
muscular endurance where the reverse is not true. Light 
weights can be used in conjunction with calisthenics, 
performed at a slower rhythm, to adequately develop both 
aspects. (Van Gelder & Marks, 1987, p. 146). 
The use of hand held weights has become very 
popular in walking, jogging, and aerobic dance programs. 
The use of rhythmical arm and leg movements in 
conjunction with the use of 1-,2-,or 3-lb handweights is 
very effective for endurance training as demonstrated by 
the high cardiovasuclar fitness levels of the cross 
country skier and rower (Auble, Schwartz & Robertson, 
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1987, p. 133). 
One of the desirable aspects of this type of 
exercise is the exercise is kept low impact using larger 
ranges of motion (ROM). Upper body toning, endurance 
and strength development can be achieved while reaping 
cardiovascular benefits. 
Auble, Schwartz and Robertson (1987) found in a 
study of nine male subjects that there was a substantial 
increase in aerobic capacity when 1-, and 3-lb hand 
weights were added to their walking program. The 
subjects used the "walk-and-pump" method using a 
swinging motion originating from the elbow as they 
participate in the walking program. Not only did the 
weight make a difference, but greater aerobic gains were 
also found when the weights were lifted higher above the 
heart level and greater ROM was covered (p. 133-137). 
There has also been a great concern with the use of 
weights and the condition called the presser-reflex. 
This is when the heart rate and blood pressure rises 
disproportionately to oxygen consumption. 
A study was done on 30 trained men using no weight, 
1-lb weights and 5-lb weights while participating in the 
walking program to determine if the presser reflex was a 
factor in weight training implementation. The program 
ascertained that heart rate and maximum VO2 were highly 
related and the use of weights during aerobic training 
were safe and very effective (Zarandona, Nelson, Conlee 
& Fisher, 1986, p. 113-120). 
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Body fat level is of great concern, not only to the 
athlete, but to the general public. Energy cost can be 
increased by 1 MET when "l.36 kilogram hand weights or 
wrist weights are used with exaggerated hand swings to 
shoulder height." A "l MET increase in energy cost 
represents a 14.3% increase in total energy demand over 
exercise with no weights." (Graves, Martin, 
Miltenberger & Pollack, 1988, p. 266). Higher energy 
expenditure results in higher usage of calories that 
aids in weight reduction which is vitally important in 
achieving an optimal fat-lean ratio. 
Low impact aerobics is an important tool in weight 
reduction because the nature of this exercise form 
allows the participant to continue at an optimal level 
longer with less susceptability to injury. Low impact 
aerobics utilize techniques that reduce shock to the 
muscles and the articular surfaces of the joints. A 
longer period of exercise can usually be maintained for 
the unconditioned individual using low impact techniques 
as opposed to high impact movements. Hand held weights 
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are utilized with low impact exercises to increase the 
MET level as the participant progresses. It is not 
practical to use hand held weights when performing high 
impact aerobics because the movements are typically 
faster and less controllable. Weights should only be 
used on the arms or wrist and never on the ankles during 
cardiovascular segments (Koszuta, 1986, p. 156-61). 
Flexibility is a key element in any fitness 
conditioning program, enphasizing good ROM in all 
joints. Flexibility of the lower back region is one of 
primary concern, not only for the golf athlete, but for 
the general public. It is estimated that up to eighty 
percent of the general population experiences some type 
of back pain during their lifetimes (Liemohn, 1988, 
p. 37). 
Static stretches should be used to promote general 
ROM while unilateral and bilateral static stretches 
should be employed in the sport specific areas that need 
maximum ROM. 
Abdominal strength has been recognized as an 
important factor in reducing low back pain. Abdominal 
strength also plays a large role in body alignment. 
Strenthening the stomach muscles while lengthening the 
lower back muscles promotes the pelvic alignment 
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desirable for good posture. 
Literature has been available and flooding the 
market concerning aerobic and conditioning programs. 
However, most of these are generic programs suited to 
the general population and not sports specific to 
improve the physical abilities of the highly skilled 
athlete. 
Duda (1987) .explains that injuries in golf do not 
receive much attention because many people do not 
perceive golfing as a true athletic sport (p. 191). 
Golfers are not interested in building muscle 
mass; however enhancing strength, flexibility, 
and endurance in relation to golf, provides 
the means for producing a more efficient golf 
swing. This also allows us to avoid a mental 
or physical breakdown which often accompanies 
fatigue. (Leary & Kline, 1987). 
Maddalozzo (1981) advocates a conditioning program 
for reduction of injuries and improvement of potential 
skill level. He states that well designed programs need 
to be developed in order to effectively condition the 
golf athlete. Fifteen major muscles or groups of 
muscles are identified as the intregal movers during the 
golf swing. The muscles that are primarily involved in 
I _, 
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the golf swing include these: forearm muscles, hip 
abductors and adductors, abdominals, hamstring, 
quadriceps, biceps, triceps, pectorals, latissimus 
dorsi, trapezius, gluteus muscle group, gastrocnemus, 
sol_eus and the rotator cuff. He suggests that 
flexibility exercises be performed three to four times a 
week to the point of discomfort holding for fifteen to 
thirty seconds. Only static movements are to be used 
(p. 78-79). 
Golf injury surveys have been done with consistent 
results. The surveys show that the wrist, back and 
shoulder were the most consistent functional injuries 
ranked by professional and amateur golfers alike (Duda, 
1987, p. 191-192). 
Duda (1987) explains that overuse or repetitive 
practice seems to primarily contribute to the injury 
problem. These injuries could possibly be reduced by a 
consistent conditioning treatment for the specific and 
vulnerable areas applicable to the golfer. "··· most 
back injuries are associated with poor conditioning 
and/or a lack of preplay warm-up exercise." He also 
pointed out that strengthening exercises can not only 
"• 
reduce the likelihood of injury, but it can also enhance 
performance (p. 191-192, 194). 
Swnmary 
Research evidence and supportive literature 
suggest strongly that there is a need for a sports 
specific conditioning program for the golf athlete. 
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"There is evidence that choosing the correct aerobic and 
conditioning exercises for the corresponding muscle 
groups can make a change in flexibility, body fat level 
and body leanness of the program participant. 
HyPothesis 
The following research hypotheses will be 
addressed: 
The selected aerobic and conditioning exercises 
will show a significant increase in the flexibility of 
the collegiate golfer in the shoulder girdle joint and 
in the hamstring and lower back area after eight weeks 
of treatment. 
The selected aerobic and conditioning exercises 
will show a significant decrease in the body fat levels 
of the collegiate golfer after eight weeks of 
conditioning. 
The selected aerobic and conditioning exercises 
will show an increase in body leanness of the collegiate 
golfer after eight weeks of conditioning. 
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Methodology 
The problem is to determine the effects of aerobic 
and conditioning exercises on the body fat level, body 
leanness and flexibility of the golf athlete. 
The sub-problems are: 
1. Selection of the subjects who will participate in the 
study, 
2. Selection and administration of the measuring devices 
for body composition and flexibility, 
3. Selection of the aerobic and conditioning exercises, 
4. Administration of the pre-test 
5. Administration of the selected aerobic and 
conditioning exercises to the study group, 
6. Administration of the post-test, 
7. Organization and analysis of the data and suggestions 
of conclusions and recommendations. 
Population and Sampling 
The members of the golf team at Morehead State 
University will be given the pre-test consisting of 
bioelectrical impedance analysis, Modified Sit and Reach 
and the Shoulder and Wrist Elevation Test. 
The group of subjects will be given the exercise 
treatment for eight weeks with 3 fifty minute sessions 
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per week. At the end of the experimental period the 
subjects will then be given the post-test consisting of 
the same tests administered in the pre-test. 
The Morehead State University golf team members to 
be tested are between 18 and 25 years of age that have 
not been participating in a regular exercise regimen. 
Twenty members are expected to qualify for testing. 
Instrumentation and Data Collection 
The criteria to be used in selecting the measuring 
devices are as follows: 
1. Must be valid and reliable, 
2. Easy to score and interpret, 
3. Must have norms that correspond to the subject age 
group, 
4. Ease of administration with regard to time, 
5. Readily available in terms of use and cost, 
6. Must be able to be administered by a limited number 
of individuals. 
Selection of Body Density Test 
There are many variations for determining the 
measurements of body fat and lean composition. Each of 
these have been studied and considered. 
For many years the standard criteria used, not only 
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for the infant and school-aged child, but also for 
insurance acceptance purposes, is the ever popular 
height-weight chart. Johnson and Nelson (1986) indicate 
that one of the major disadvantages of the height-weight 
table is that it does not account for differences in the 
body's proportion of muscle and fat. 
somotype and bone size (p. 186). 
It also(~isregards 
'\,' 
~' In the past decade, much research has bee;{ done 
concerning the measurement of body density. Measuring 
body density is more accurate than height-weight 
estimates for determining body composition. Body fat 
calipers used to measure subcutaneous fat at various 
sites on the body are better estimators of body density. 
Unfortunately, there are no consistent or specific 
locations of the various body sites. A small deviation 
in the location of the test sites can result in large 
differences in ~ody fat predictions. A tester using the 
calipers needs to test 50 to 100 subjects before 
reliability of uniform sites can be accomplished. 
Anthropometric estimations of body density that 
include "bone diameters (sliding calipers), muscle girth 
(tape measure) and skinfold (fat calipers) measurements 
have been used successfully as predictors of body 
density". (Noble, 1986, p. 327) 
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These anthropometric estimations need to be 
administered by the same person on every subject to be 
reltable. This is a fairly lengthy process and requires 
more time than can be justified for this experiment. 
Correlations of 0.87 to 0.92 have been found 
between anthropometric predictions of lean body weight 
and underwater weighing. Underwater weighing and 
volume displacement use more sophisticated equipment to 
ascertain body density, but the water tanks and 
measuring devices are bulky and expensive, therefore 
most fitness laboratories rely on other methods and 
equipment (Noble, 1986, p. 327-328). 
Potassium-40 , CT scan, and ultrasound are all 
highly technical measurement procedures that require 
extensive money, skill or both to administer. 
Therefore, because of the criteria involved, the 
bioelectrical impedance analysis (BIA) method is 
selected as the measuring device for body fat and lean 
composition measurement. The BIA system uses a harmless 
50 KHz current that is transmitted from surface contact 
electrodes at 800 microamps. While the subject is 
recumbent, electrodes are placed on the right hand and 
right foot. The resistance to the electrical current is 
instantaneously measured by the BIA-101 analyser. Lean 
Body Mass is calculated from total body water(TBW). 
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Body fat is determined by subtraction {Body Weight (BW) 
- Lean body mass (LBM) = Fat} (RJL Systems, 1987). 
This test can be administered to each subject in 
less than three minutes, including electrode placement. 
The BIA method .is safe with no known contraindications. 
When procedures are stringently followed the 
reproducibility in measuring TBW and LBM has a .99 test-
retest correlation coefficient (RJL System, 1987). 
This test will provide the data for body fat 
percentages and lean body mass. 
Tests For Flexibility 
The Leighton Flexometer (Leighton 1942) and the 
electrogoniometer (Adrian, Tipton and Karpovich 
1965) are usually regarded as the most accurate 
instruments for the measurement of flexibility; 
however, many tests may be accurately and 
satisfactorily given with the use of inexpensive 
instruments in any laboratory. (Johnson & Nelson, 
1986, p. 86). 
The AAHPERD Sit and Reach Test is both valid and 
reliable with reliability coefficients ranging from .84 
to .98. Furthermore, this measurement device is both 
rapidly administered and low cost making it a very 
practical selection for hip and low back flexibility 
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measurement. Norms are available for the age group to 
be tested and it is very easy to score and interpret. 
The Modified Sit and-Reach Test tests the extension 
of the hamstring (leg bicep) muscles of the legs as well 
as the hip and back flexion. The AAHPERD test uses the 
wooden box to reduce tension in the hamstring muscles in 
persons with low back problems. 
The Modified Sit and Reach is a better test for 
this experimental study group because it takes into 
consideration hamstring tension. The apparatus to 
measure flexibility consists of a yardstick, tape and 
flexomeasure case. It is very inexpensive and easy to 
administer with a reliability coefficient of 0.94 and 
objectivity with an r of .99. Face validily is accepted. 
(Johnson & Nelson, 1986, p. 88). Norms are available 
for the age group of the study subjects and it is easy 
to score and interpret. This is the selection made to 
test hip and low back flexibility. 
The Shoulder and Wrist Elevation Test (Johnson, 
Nelson, 1986) measures shoulder and wrist flexibility 
which is very important for the highly skilled golfer. 
This test has a reliability r of .93 and objectivity r 
of .99. It is accepted at face validity. Norms have 
been listed for age groups through the college level. 
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The test is easy to administer, has a low cost, and is 
easy to score and interpret. The same equipment is used 
to score this test as in the Modified Sit and Reach (p. 
91). 
Procedures 
Selected aerobic and conditioning exercises. 
These are special exercises adapted for the 
specific muscle groups used by the amateur and 
professional golfer. Included in the workout is a 
program providing for overall fitness while aiming 
specifically to exercise the muscles extensively used 
during the golf game. 
Warm up exercises used in the first segment are 
primarily used to limber the muscles and joints and 
prepare the body for exercise. The following exercises 
are the format used in the conditioning program. 
The medial and posterial deltoid stretch limbers 
and stretches the medial and posterior deltoid for 
increased flexibility in the swing and follow-through. 
It also helps in the reduction of injuries in the 
shoulder girdle joint. The technique used is as 
follows: pull the right arm horizontally across the 
body, shoulder level. Place the left hand on the right 
elbow pulling the arm toward the chest while maintaining 
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a straight arm. Reverse and repeat the sequence to the 
other side. Hold for twenty to thirty seconds each 
side. 
The tricep stretch provides a golf benefit by 
increasing flexibility needed for the swing and follow 
through and in the reduction of injuries. The tricep 
stretch is executed by extending the right arm overhead, 
bending the elbow so that the palm of the right hand. 
flattens against the back of the base of the neck, then 
pulling the right elbow to the left behind the head with 
the left hand. When the subject feels tension, hold the 
position for twenty to thirty seconds. Reverse and 
repeat to the left side. 
Another stretch employed to reduce muscle injury is 
the hamstring (leg bicep) and quadricep stretch. It 
provides for increased flexibility that is important for 
proper execution of the golf swing. This exercise has 
two phases. First, stand with the feet spread double 
shoulder width apart, toes turned outward. Bend the 
right knee, keeping the toe in front of the knee. The 
body is facing forward with the fingertips touching the 
floor. Hold for fifteen to twenty seconds. Second, 
pivot the feet to the right, both toes facing the right 
side. Keeping the back leg straight and the front toe 
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in front of the right knee, hold this position for 
fifteen to twenty seconds. Extend the left hand and 
hold another fifteen seconds. Drop both elbows to the 
floor holding the same leg position for the last fifteen 
seconds. Reverse and repeat to the left side. 
The last exercise sequence used in the warm up 
phase includes the stretches for the shoulder girdle 
joint. This is possibly the most important area to the 
golfer in terms of flexibility. Proper conditioning of 
this area provides for a full range of motion (ROM) in 
the swing and follow-through. The first exercise uses a 
golf club. The participant should choose the longest 
club in his bag. Hold the club, with one hand on either 
end, using an outward pulling motion on both ends. Drop 
the club behind the head as far as the body will allow, 
keeping the club close to the back of the neck. Extend 
the arms to the overhead position and repeat this 
sequence ten times. 
The second exercise continues to use the golf club 
with the hands placed on either end. Extend the arms 
in front of the body, rotate the club from front to back 
.as far as the body will allow. The elbows must remain 
straight. Repeat five rotations. 
The flexibility exercises done in the first segment 
22 
are done to music ranging from 90 to 110 beats per 
minute. 
The second section involves the arm sequence done 
with two and a half pound weights in each hand. The 
following exercises are used to provide tone for the 
pectorals, rotator cuff, deltoids, trapezius, and 
latissimus dorsi. They also provide muscular endurance 
that is vitally important to the golf swing because the 
movement is repeated extensively during eighteen to 
thirty-six hole tournaments and games. 
The military press sequence is done by extending 
the arms straight overhead, then bending the elbows and 
dropping the elbow to the waist. Repeat for sixteen 
repetitions. Variations of this exercise include: 
elbows close to the body, elbows lifted away from the 
body, and alternating between the two variations. 
The lateral press is done by extending the arms 
horizontally to the side, fiexing the wrist, then by 
using a slight pulsing motion, extend the heel of the 
hand slightly farther. Twenty-four repetitions are done 
before slowing the movement and moving to the full 
extension. The full extension is done by pulling the 
elbows to the waist and then extending them back 
horizontally. 
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Wrist lifts and drops, designed to strengthen the 
forearm, are done by extending the arms horizontally and 
lifting the hands and wrists while keeping the elbow 
straight. Sixteen repetitions are done of both the 
lifts and the drops, then sixteen repetitions 
alternating between lifts and drops. 
Doorknob twists are also done with straight arms 
extended horizontally to the side. The twisting motion 
originates within the shoulder. Hands rotate from front 
to back. Twenty-four full repetitions are done. 
Medial deltoid lifts are done while the elbows are 
bent with weights held in front of the body. Elbows and 
hands are lifted simultaneously to shoulder height then 
brought back to the starting position. Twenty-four 
repetitions are done. 
~ent rows, used to strengthen the latissimus dorsi, 
start with the body bent forward at the waist, back 
flat. The arms are extended toward the floor, then the 
elbows are pulled toward the ceiling. Repeat the 
sequence twenty-four times. 
The triceps are conditioned by the french press. 
Hold the weight in both hands over the head with 
straight arms. Keep the elbows close to the ears, drop 
the weight behind the head, then return to the starting 
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position. 
All of the arm exercise are done to music with a 
range of 100 to 120 beats per minute. 
An aerobic warm up consists of the following 
exercises: knee pull downs, standing ankle touch, 
straight leg kicks, squats, and bend and reach. 
The knee pull downs are executed by lifting the right 
knee while pulling both elbows down to either side of 
the knee. Return to the starting position with arms 
overhead and weight evenly distributed on both feet. 
Repeat to the opposite side. 
The standing ankle touch will be alternated with 
eight repetitions of knee pull downs. They are done by 
kicking the right leg forward while touching the ankle 
with the left hand. An upright position of the torso 
must be maintained. Straight leg kicks are done exactly 
like the standing ankle touch, only the hands remain on 
the hips. 
Squats start with the knees bent, feet flat on the 
floor with the toes facing forward, and the stance 
shoulder distance apart. Arms extend overhead when the 
knees and body straightens. The hands drop to knee 
level when returning to the squat position. Variations 
include lifting alternate legs when the body 
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straightens. 
When performing the bend and reach, the feet are 
parallel, weight placed evenly on both feet. The knees 
must bend directly in line with the toes. The body is 
supported by lifting up the abdomen and keeping the 
buttocks tightened. When the body is lifted the right 
arm reaches up, by the ear, stretching and lifting up on 
the right side of the body. Bend the knees and repeat 
to the other side. 
The purpose of the warm up segment is to gradually 
increase the heart rate to the target zone level. 
Usually low-impact methods are employed. This segment is 
done to music with a range of 120 to 140 beats per 
minute. 
The lunges develop leg endurance while increasing 
the heart rate by using the large muscle groups of the 
hips and thighs. One foot steps forward, both knees bend 
with the back one touching the floor. Return to 
standing position. Various arm movements, using 
weights, are employed to keep the heart functioning at 
an optimum level while performing the lunges. 
The lunges are executed using music that ranges 
from 100 to 120 beats per minute. Two and one half 
pound hand weights are used in each hand during the 
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entire sequence. 
A variety of high and low impact aerobic exercises 
are used to condition the cardiovascular system. The 
exercises will be alternated from workout to workout to 
prevent overuse injuries from excessive repetition. The 
heart maintains a 65% to 85% target zone level for 
twenty to thirty continuous minutes during this segment. 
Generic exercises, such as the jumping jack and jogging 
sequences, will be interspersed with exercises of the 
aerobic-dance variety to relieve the boredom. These are 
done to music ranging from 120 to 150 beats per minute. 
The last fifteen minutes of the conditioning 
program includes stomach and leg endurance exercises and 
a cool-down. 
The stomach exercises work the rectus abdominus, 
and the internal and external obliques. Stomach 
strength is important to the golfer for postural 
reasons. The stomach muscles are the "keystones" of the 
body. Strong stomach muscles support the body, helping 
develop back alignment, which is one of the vulnerable 
areas for a golfer. Four exercises are used to 
strengthen the three specific areas. 
The abdominal crunch is used to tighten the upper 
abdominals. The lower back is pressed to the floor, 
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both feet are one the floor close to the buttocks. 
Hands are behind the head with the elbows open to the 
sides. Roll the upper body slightly off the floor and 
then back down, leading with the chin. 
Abdominal pulleys start in the same position, but 
the feet are lifted off of the floor. Alternate legs 
extend and the opposite elbow touches the knee that 
remains pulled in. 
The abdominal obliques are conditioned with an 
exercise that requires a twisting motion. The lower 
back is pressed to the floor while the right foot rests 
on the left knee. The hands are behind the head, ·elbows 
out. Lift and twist the torso, touching the left elbow 
to the right knee. Return to the starting position. 
The abdominal exercises are done to music ranging from 
100 to 120 beats per minute. Two and one-half pound 
wrap weights are used on each leg. 
The last conditioning segment includes exercises 
that increase the muscle endurance and strength of the 
hip abductors and adductors. 
Side leg lifts are done with the participant in the 
lateral recumbent position, bottom leg bent. The top 
leg lifts and lowers. The second step requires the leg 
to be drawn to the chest and extended back to the 
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original position. The third exercise in the series is 
executed with the knee bent and pulled in toward the 
chest. The top leg is then lifted up and down. Fourth, 
the top leg is extended perpendicular to the body where 
the top leg again moves up and down. Lastly, the top 
knee is touched to the floor, then the same leg is shot 
out toward the back of the body with a straight leg at a 
30 degree angle. Each of these exercises should be 
executed sixteen times. Reverse and repeat to the 
opposite side. 
These exercises are performed to music with a range 
of 100 to 120 beats per minute. Two and one-half pound 
~ 
wrap weights are strapped to each ankle. 
The last segment is very important because it 
reduces the heart rate safely and stretches the muscles 
that are worked during the previous segment. It is 
particularly important for the low back and hamstring 
tension resulting from the aerobic session. Exercises 
used in the cool-down include: tricep stretch, medical 
and posterial deltoid stretch, sitting hamstring 
stretches, and whole body stretch. 
The sitting hamstring stretch promotes flexibility 
in the lower back and hamstring (leg bicep). It is 
executed by sitting with the legs spread wide. Point 
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the toes and keep the torso lifted. Extend the left arm 
over the head and bend toward the right toe. Repeat to 
the opposite side. Phase two - using the same position, 
turn the torso and reach for the right toe with both 
hands. Repeat to the left side. Phase three - both 
legs should be extended in front of the body close 
together. Reach for the toes with both hands keeping 
the chin up and the lower back flat. 
The last exercise begins witr. the participant 
recumbent, arms extended above the head. Then the 
instructions include stretching the entire right side 
while relaxing the entire left side of the body. Repeat 
on both sides twice. 
This segment is done with music that ranges from 80 
to 100 beats per minute. Slow, sustained static 
stretches are to be used. 
A schedule of the aerobic and conditioning 
activities is outlined in Table 1. The table 
illustrates the sequence of the exercises and the 
approximate amount of time that is spent with each 
segment during the eight week session. 
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Table 1 
Schedule of Selected Exercises Administered to the ---
Collegiate Golfers 
Time Tuesday Thursday Friday 
First Week 
2:00 - 2:10 Pretest A,B A,B 
2:10 - 2:20 Pretest C C 
2:20 -2:30 Pretest D,E D,E 
2:30 - 2:40 Pretest E,F E,F 
2:40 - 2:50 Pretest F,G,H F,G,H 
Second Week 
2:00 - 2:10 A,B A,B A,B 
2:10 - 2:20 C,D C,D C,D 
2:20 - 2:30 D,E D,E D,E 
2:30 - 2:40 E,F E,F E,F 
2:40 - 2:50 F,G,H F;G,H F,G,H 
Third Week 
2:00 - 2:10 A,B A,B A,B 
2:10 - 2:20 C,D C,D C,D 
2:20 - 2:30 E E E 
2:30 - 2:40 E,F E,F E,F 
2:40 - 2:50 F,G,H F,G,H F,G,H 
Note: (A)warm up (B)arms (C)aerobic warm up (D)lunges 
(E)aerobics (F)stomach (G)legs (H)cool-down 
Table 1 continued 
Schedule of Selected Exercises Administered to the 
Collegiate Golfers 
Time Tuesday Thursday Friday 
Fourth Week 
2:00 - 2:10 A,B,C A,B,C A,B,C 
2:10 2:20 C,D,E C,D,E C,D,E 
2:20 - 2:30 E E E 
2:30 - 2:40 E,F E,F E,F 
2:40 - 2:50 F,G,H F,G,H F,G,H 
Fifth Week 
2:00 - 2:10 A,B,C A,B,C A,B,C 
2:10 - 2:20 C,D,E C,D,E C,D,E 
2:20 - 2:30 E E E 
2:30 - 2:40 E,F E,F E,F 
2:40 - 2:50 F,G,H F,G,H F,G,H 
Sixth Week 
2:00 - 2:10 A,B,C A,B,C A,B,C 
2:10 - 2:20 C,D,E C,D,E C,D,E 
2:20 - 2:30 E E E 
2:30 - 2:40 E,F E,F E,F 
2:40 - 2:50 F,G,H F,G,H F,G,H 
Note:(A) warm up (B) arms ( C) aerobic warm up (D) 
(El aerobics ( F) stomach ( G) legs ( H) cool-down 
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lunges 
Table 1 continued 




2:00 - 2:10 
2:10 - 2:20 
2:20 - 2:30 
2:30 - 2:40 
2:40 - 2:50 
Eighth Week 
2:00 - 2:10 
2:10 - 2:20 
2:20 - 2:30 
2:30 - 2:40 
2:40 - 2:50 
Ninth Week 
2:00 - 2:10 
2:10 - 2:20 
2:20 - 2:30 
2:30 - 2:40 













































Note:(A) warm up (Bl arms (C) aerobic warm up (D) lunges 
(El aerobics (F) stomach (G) legs (H) cool down 
Design 
This study will use a one-group pretest-posttest 
design as presented below. 
0 X 0 
Data Analysis 
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It is assumed that the "intact" athletic group can 
be treated, tested, and analyzed by the inferential 
statistical method. The following null hypothesis will 
be addressed. There will be no significant difference 
in the flexibility, body fat level, or lean body weight 
of the collegiate golf after participating in an eight 
week aerobic and conditioning program. 
A! test for dependent samples, at the .05 level, 
will be used to test the null form of the directional 
hypotheses. 
The t test is chosen as the statistical method best 
suited to the study. This test considers that the 
groups are paired or are compared with themselves. It 
is also a small sample test, used with groups smaller 
than thirty subjects. 




In the preceding section the methods and procedures 
used were discussed in detail. This section deals with 
the analysis of data concerning the effects of selected 
aerobic and conditioning activities on the body fat 
level, body leanness, and flexibility. 
Also found in this section are the age 
characteristics, results of the pretests, results of the 
posttests, and the difference between the results of 
each of these tests. 
Table 2 shows the collegiate golfer subjects and 
their ages in years that participated in the study. 
Table 2 
Collegiate Golfers and Their Ages in Years, at the 
Pretest Administration, that Participated in this Study 









The subjects' ages ranged from a low age of 18 
years to a high age of 24 years. The mean age was 19.75 
years. These ages were within the criteria, 18 to 25 
years of age, that was chosen for this study. 
Body Fat Scores 
The bioelectrical impedance analysis was chosen to 
determine the starting level of body fat and body 
leanness content in the subjects participating in the 
study. Body fat readings were obtained on all the 
subjects. Examination of the low and high scores, as 
well as the mean and standard deviation, are listed in 
Table 3. 
Table 3 
Low and High Scores, Mean, and Standard Deviation for 
the Pretest Body Fat Levels and Body Leanness of the 
Collegiate Golfer Subjects 
Test Low 
% Body Fat Level 13.60 








The lowest score obtained by the subjects was 13.6% 
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body fat level and the highest score obtained was 29.2% 
as measured by the B.I.A. The mean level of body fat 
found in the group of subjects was 19.24%. 
The body fat levels were again tested at the end of 
the eight week session. Table 4 shows the low and high 
scores, as well as the mean and standard deviation, for 
the posttest analysis. 
Table 4 
Low and High Scores, Mean and Standard Deviation for the 
Posttest Body Fat Leveisand Body Leanness of the-- --
Collegiate Golfer Subjects 
Test Low 
% Body Fat 13.7 











The lowest score obtained by the subjects was 13,7% 
body fat level, and the highest was 28.9% as measured by 
the B.I.A. The mean level of body fat found in the 
group was 19.29%. 
Examination of the mean, standard deviation, and 
the t test for nonindependent samples of the pretest and 
posttest for Body Fat levels and Body Leanness are shown 
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in Table 5. 
Table 5 
Mean, Standard Deviation, and 1 Test for Pretest and 
Posttest Body Fat Levels and Body Leanness 
Body Composition Scores 
Pretest Posttest Pretest Posttest t 
Mean Mean SD SD score 
Body Fat 19.24% 19.29% 4.20 4.15 .1245 
Body Lean 80.76% 80.72% 4.20 4.26 -1.62 
Results showed that a mean difference of .063 in 
favor of an increased body fat level yielded a 1 value 
of .1245 with 18 degrees of freedom. At value of .1245 
with 18 degrees of freedom was nonsignificant at the .05 
level as measured by the B.I.A. 
Therefore, the research hypothesis that" the 
selected aerobic and conditioning exercises will show a 
significant decrease in the body fat level of the 
collegiate golfer after 8 weeks of conditioning" was not 
supported. 
The group of subjects scored an average of .83% 
less on the posttest administration of the body leanness 
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test. A mean difference of -.83 yielded a! value of 
-1.62 with 18 degrees of freedom. At value of -1 . 62 
with 1 8 degrees of freedom was nonsignificant at the .05 
level. 
Therefore , the research hypothesis "the selected 
aerobic and conditioning exercises will show a 
significant increase in the body leanness of the 
collegiate golfer after eight weeks of conditioning" was 
not supported. 
Flexibility 
Another area considered in this study was the 
variable of flexibility. The statistical score for the 
Shoulder and Wrist Elevation test was computed by 
calculating the difference in inches between the score 
of the lift and the length of the subject's arm. The 
lower score is more desirable. 
The average score for the group was 20.93 inches, 
with 16 inches being the low score and 26 inches the 
highest as measured by the Johnson Flexomeasure. The 
average score during the posttest was more than 5 inches 
shorter, measuring 15.71 inches. The lowest score was 
12 inches while the highest was 20 inches. Table 6 
lists these scores along with the mean and standard 
deviation for the pretest and posttest . 
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The subjects scored an average of 5.22 inches less 
on the posttest administration as compared to the 
pretest. A mean difference of 5.22 yielded at value of 
-12.73 with 16 degrees of freedom. At value of -12.73 
with 16 degrees of freedom was significant at the .05 
level. 
Table 6 
Low and High Difference, Mean and Standard Deviation for 
the Difference Between ArmLength and Lift Score 
















As shown in Table 7, the average score for the Sit 
and Reach flexibility test during the pretest 
administration was 18.54 inches. The lowest score was 9 
inches and the highest score was 22.75 inches as 
measured by the Johnson Flexomeasure. 
The posttest administration produced a mean of 
21.13 inches, 16.5 inches for a low reach and 26 inches 
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for the longest. The subjects scored an average reach 
of 2. 58 inches 1·onger during the post test 
administration. 
Table 7 
Low and High Score, Mean and Standard Deviation for the 
















A mean difference of 2.58, showing increased 
distance of the reach, yielded at value of 5.49 with 17 
degrees of freedom. At value of 5.49 with 17 degrees 
of freedom was significant at the .05 level. 
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Summary, Findings, Conclusions and Recommendations 
Summary 
The purpose of this study was to determine the 
effects of selected aerobic and conditioning exercises 
on the body fat level, lean body weight, and flexibility 
of the collegiate golf athlete. The sub-problems were: 
to select the subjects that participate in the study; to 
select and administer the measuring devices for body 
composition and flexibility; to select the aerobic and 
conditioning exercises; to determine the effect of the 
treatment on the body composition and flexibility; and 
to offer conclusions and recommendations. 
The study was delimited to the qualifying members 
between 18 to 25 years of age who were on the Morehead 
State University Golf team. The study was further 
limited by the number of subjects. 
Many studies have been executed with regard to the 
larger, more publicized sports, but a limited amount of 
research exists in the area of golf and its related 
sports injuries. 
Studies have been done in golf sport injury, 
finding the_wrist, shoulder, and lower back the most 
vulnerable areas. Many studies have been done in the 
aerobic and exercise areas using elite sports, but very 
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little information has been published for the golfer. 
There were twenty golfers in the program at 
Morehead State University and nineteen qualified for the 
study. 
The participants were informed of the study and the 
program of exercise and testing was explained in detail. 
A consent form was signed by all of the participants. 
Approval was sought and given by the Human Subjects 
Committee on the campus at Morehead State University. 
There were twenty-four days of conditioning 
treatment possible during the study. A pretest was 
given 2 days before the program of exercise was started 
and a posttest was administered 2 days after the last 
session. 
The bioelectrical impedance analysis was the body 
fat and body leanness measuring device. The BIA met all 
of the criteria chosen. 
For the measurement of hamstring and lower back 
flexibility, the Modified Sit and Reach was chosen. It 
was selected because it met the criteria more completely 
than the others. 
The Shoulder and Wrist Elevation was chosen to 
evaluate flexibility in the shoulder girdle and wrist 
areas. This test was chosen because it met the criteria 
43 
more completely than the others. 
Conditioning exercises were chosen for the muscles 
that are primarily involved in the golf swing. A 
professional aerobic-dance instructor taught the twenty-
four aerobic and conditioning sessions. The instructor 
was a physical education major with a professional 
certification in the aerobics and dance area. 
Twenty-four exercise sessions were taught during 
the eight week training period. After the group 
completed the treatment, the data collected during the 
pretest and posttest was computed and analysed. 
From the data, t tests of differences between the 
means of the pretest and posttest were computed. 
Findings 
In the area of body fat, ten subjects showed an 
increase in body fat level from 
0
the pretest· to posttest. • 
Nine of the subjects showed a decrease in body fat 
percentages. 
In the area of body leanness, four subiects 
increased muscle mass from the pretest to posttest 
period. Thirteen participants showed a loss and one 
remained the same. 
Each of the participants in the study showed an 
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increase in flexibility in the hamstring and lower back 
from the pretest to posttest period. 
Each of the participants in the study showed an 
increase in flexibility in the shoulder girdle and wrist 
from the pretest to posttest period. 
In the area of body fat, there was no significant 
difference found during the pretest to posttest period 
regarding body fat percentages. 
There was no significant difference during the 
pretest to posttest period in the area of body leanness. 
In the area of shoulder girdle and wrist 
flexiblity, a significant difference was found during 
the pretist to posttest period. A significant gain in 
area flexibility was found. 
A significant difference was found during the 
pretest to posttest period in the area of hamstring and 
low back flexibility. A significant gain in area 
flexibility was found. 
Conclusions 
1. A planned aerobic and conditioning program 
consisting of selected exercises will increase the 
flexibility of the collegiate golfer in the shoulder 
girdle and wrist areas. 
2. A planned aerobic and conditioning program 
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consisting of selected exercises will increase the 
flexibility of the collegiate golfer in the hamstring 
and lower back areas. 
3. There was no evidence to su~port the reduction 
of body fat level of the collegiate golfer through the 
use of the selected aerobic and conditioning exercises. 
4. There was no evidence to support the increase 
of body leanness of the collegiate golfer through the 
use of the selected aerobic and conditioning exercises. 
Recommendations 
1. This study should be repeated with a larger 
number of participants from different colleges and 
universities. 
2. This study should be repeated using larger hand 
held weights, possibly 5-, 10-lb. weights in each hand. 
3. A study could be done testing the 
cardiovascular endurance increase of the collegiate 
golfer through use of aerobic and conditioning 
exercises. 
4. A study could be done testing the body fat 
level through manipulation of both exercise and diet. 
5. There should be a study done to determine the 
effect the flexibility increase might have on the golf 
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score during the treatment period. 
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